Dietary obesity in golden hamsters: reversibility and effects of sex and photoperiod.
Golden hamsters fed a high-fat diet do not overeat, but they become obese because of decreases in energy expenditure. This decrease in actual energy expenditure is accompanied by increases in thermogenic capacity and brown adipose tissue mass, protein content, and DNA content. Three experiments examined this phenomenon in more detail. Experiment 1 demonstrated that this form of dietary obesity is largely reversible simply by returning the animals to a high-carbohydrate chow diet. However, the obesity which develops solely because of decreased energy expenditure is reversed primarily by decreased energy intake. In this respect fat-fed hamsters resemble tube-fed rats. Experiment 2 revealed that the effects of high-fat diet are at least as robust in female hamsters as in males. Experiment 3 examined the interactions between diet and photoperiod. Short days (10 hr light per 24 hr) had almost no effect on male hamsters fed Purina chow. However, nearly all of the effects of the high-fat diet (i.e., increases in body weight gain, feed efficiency, carcass energy content, percent ingested energy stored in the carcass, carcass lipid content, brown adipose tissue protein, and brown adipose tissue DNA) were exaggerated in hamsters housed in short days. High-fat-diet-induced increases in metabolic efficiency and thermogenic capacity may be of value in readying hamsters for winter. Furthermore, as winter approaches, decreasing day length might synergize with changes in diet quality to promote these beneficial changes in energy metabolism. Finally, fat-fed hamsters could be a useful animal model of some kinds of human obesity.